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1.0 SCOPE 
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1. 1 Scope. - This specification establishes the interface 
requirements for the supratherma1 ion detector experiment of the 
Apollo Lunar Surface Experiments Package (ALSEP). The suprathermal 
ion detector experiment includes two experiments: the Suprathermal 
45 
Ion Detector Experiment (SIDE) and the Cold Cathode Gauge Experiment (CCGE) .. 
Throughout this specification" the phase "suprathermal ion detector exp.eriment" 
shall be interpreted as including both the SIDE and CCGE experiments, unless 
otherwise stated. 
The ALSEP is a set of scientific instruments and supporting 
subsystems which will be transported to the lunar surface aboard the Apollo 
Lunar Module eLM}.. The astronaut will provide optimum place-
ment of the equipment on the surface, i.l-~-'.·,)~2.; t sensors, and start operations. 
In operation" the ALSEP will be self-sufficient" using a radioisotope thermo-
electric generator for electrical power, and will collect, format, and 
transmit geophysical and other scientific data to the earth for a period of 
one year after departure of the spacecrafL Command and data communications 
will be established via the Manned SIlace Flight Network (MSFN). 
1. 2 Associated equipment. - The suprathermal ion detector 
experiment shall be capable of operating in conjunction with the following 
equipment (which is not included as part of this specification) in accordance 
with the interface requirements specified in paragraph 3.2 of this speci-
fication: (a) ALSEP Structure/Thermal Subsystem, (b) ALSEP Data Sub-
system. and (c) ALSEP GSE. 
The central station is defined as the data subs ystem including 
supporting structure and thermal control, the power conditioning unit including 
supporting structure and thermal control, all interconnecting cables between 
the data subsystem and the nearest element of each emplaced experiment, and 
the expe riment tie -down structure. 
2.0 APPLICABLE DOCUMENTS 
2. 1 The following documents" of exact issue shown, form a part 
of this specification to the extent specified herein: 
Military 
MIL ... I-26600(2) Interface Control Requirements 
Aeronautical Equipment 


· ,. 
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J.nrl~'/l Interface Control Specification for Suprathermal Ion Detector 
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OTHER PUBLICATIONS 
NASAl MSC Criteria and Standards 
DS-21 
NASA 
MSC-ASPO-EMI .. IOA 
17 October 1963 
Meteoroid Environment in Near-Earth, 
Cislunar, and Near-Lu~ar Space 
NASA Addendum- to Specification 
MIL-I-26600 
Grumman Aircraft Engineering Corporation (GAEC) Document 
LED 520-ID 
15 May 1965 
Drawings 
Bendix 
---
2323589, Rev. B 
2330746-6" Rev. 
Z330747-6" Rev. 
2323521, Rev. G 
Design Criteria and Environments for the LEM 
Interface Control Drawing-Electrical-
Suprathermal Ion Detector Experiment 
C 3.~le Spool .. c~s s Y 
Body, Cable Spool 
lnte rface Control Drawing - Mechanical-
Suprathermal Ion Detector Experiment 
(Copies of specifications, standards, bulletins, and publicatio:-ls 
required should be obtained from the procuring activity or as 
directed by the contracting office r. ) 
3.0 REQUIREMENTS 
3.1 Performance. - The suprathermal ion detector experiment 
subs ystem consists of the basic experim'cnt, leveling structures, mounting 
structure, the rmal control surface s.. the rmal insulation) cabling, cable 
storage areas, dust cover, and ground plane. The basic expe rim,ent consists 
of the SIDE and the eCGE. 
Operational characteristics. -
3.1 .. 1. I Mission requirements. - The suprathermal ion detector 
e .. ,.periment subsystem shall be capable of being transported to the moon 
stowed in ALSEP, placed on the lunar surface by one astronaut, and remaining 
on the moon in a functioning status after departure of the astronaut. 
3. 1. L 2 Prelaunch operations. - Final installation of the suprathermal 
ion detector experiment subsystem into ALSEP shall take pla.ce at KSC. There 
will be no checkout a.fter ALSEP is installed into LM. 
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3. 1. 1. 3 Translunar flight. - The suprathermal ion detector experiment 
shall be inoperative during flight to the moon. There shall be no necessity 
for checkout or servicing of the experiment aboard the LM during this 
phase of the mis sian. 
3.1.1.4 Lunar surface operation. -
3. 1. 1. 4. 1 Supra!..~_rmal ion detector experiment subsystem deployment. -
Deployment of the suprathermal ion detector experiment subsystem shall be ~ 
accordance with the human factors requirements of paragraph 3.2.6 herein. 
3.1. 1. 4.2 Activation. - Turn-on of the suprathermal ion detector experi-
ment subsystem shall be commanded from the earth. HoweverJ an alte rnate mode 
of turn-on by the astronaut shall be provided. This mode will only be 
used in event of failure of the ALSEP command link. Survival heater pow'er 
will be provided to the experiment no later than 90 minutes after removal of 
ALSEP from LM Operating power will be provided to theexperimentno later 
than J days after removal of ALSEP from LM 
3. 1. 1" 5 Performance verification. - The supratl1erllllhal ion detector 
expe riment I s pe riormance shall be ve rified with a four point (data level) 
verification test during system acceptance test, system prelaunch (KSC) 
test, and on the lunar surface during initial lunar operation. " The implementation 
of these three tests shall be identical. The implementation shall excite the sensor 
if possible; if not possible, excitation shall be applied as close to the sensor as 
possible. 
3. 1. 1. 6 Dust cover. - The suprathermal ion detector experiment 
shall include a dust cover to protect the sensor apertures and thernl.al control 
surfaces from dust until after LM ascent. The rlllRt ('over will be removed 
i.~!._ . .t:wEP after the LNi ___ 2 ·a.r~ed. 
3. 1. 1. 7 Pre:;;; sure gauge seal.. - The cold cathode gauge experiment 
shall include a seal or (last cover on the cold cathode ion gauge. This 
cJ.evice will be removed by command from AL~;~P ~fter 1:'.e LM ascent stage 
;1a.S departed. 
3. 1. 2 Operability. -
30 1.2. 1 Reliability. - The suprathermal ion detector experiment 
subsystem shall have as a design goal an overall reliability of 0.99, including 
launchl flight, landing, and a 1 year lunar operation. 
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3 0 1. 2. 2 Environrnent requirernents. - The expected environrnental conditions 
for the SIDE/CCGE are shown in Tables I and II and as follows: 
3.1" 2.2.1 Vibration (non-operating - rnounted in ALSEP) ~ The vibration 
levels specified herein represents the SIDE/CCGE center -of -gravity 
response assurning an infinitely rigid experirnent. The vibration levels 
are regarded as inputs to the experirnent applied along the LM axes as 
defined in Figure 1. 
3 .. L 2. 201.1 SinusoidaL 
Vibration 
Axis 
Frequency 
Range (Hz) 
Induced Levels 
(gls O-peak) 
Qualification Levels 
(g t sO-peak) 
Sweep rate: 4 octaves/min 
with increasing freqe only 
Sweep rate: 1 
min with increa 
and decreasing 
5 -20 
20-60 
60 -100 
3.1. 2. 201..2 Randorn - (See Figure 2) 
Induced Levels 
(Time: 2 .. 5 minutes) 
0 .. 284'tD .. As 
5. 5 ~ 0 5 
6. 5 l e 5 
o~ 37 '1 D •. A .. 
7 e 15 11., 0 
8,,5 ~-LO 
Qualific ation Levels 
(Tirne: 5 minute s) 
Frequency Power Spectral 
Vibration Range (H z) Density (g2 /H z) 
Frequency Power Spectral 
Range (H z) Density (g2 
Axis 
______ include s_~_~_,~", .•. ,c<~ 
LM 23-80 l2db/octave ~ldb 23-60 12db/octave t Idb 
XL" Y Lt ZL Increase Increase 
Axis 80 -100 0.229 60 -150 0 0 387 
100 -300 l2db/octave fdb 150 -530 12db loctave 
Decrease Decrease 
300-2000 o 9 0011 530-2000 o e 00185 
3 .. 1. 20 2. 2 Acceleration and Shock (non-operating - mounted in ALSEP) -
The expected landing shock at the LM is the exciting pulse of Figure 3A" 
The expected response to this exciting pulse at the SIDE/CCGE rnounting 
point is an oscillatory acceleration shown in Figure 3 supe;iITlp'bs.ed upon 
a unidirectional acceleration of 10 .. 8 g. 
t Idb 
~·"··~··~"·.~~·~"t~· 
Environment 
Considered 
~tv 
Sand and Dust 
E.M.I. 
Acceleration 
. Vlbrati,. 
Aoc:k 
Tomperatw-o 
~adiatiOll 
Solar ~adiatiOll 
Meteoroids 
Pre •• 'IZ'1! 
Acoaetic. 
Storage 
Unpackaged 
. 15 to 5Q%relative 
N/A 
N/A. 
I. 0 .... pref~rrt!d' 
axl8 
N/A 
• : -c.-
I. ...... -~ .. -
_ZOe to .. 1I0~ 
MIA 
)60 BTU/ft~r_ 6 br/d!ly 
N/A. 
Ambient 
N/A. 
• ~~f.~ ~D·~-·~:i'~~,'!_ t i. 
. .' ~ 
"I 
I 
" 
Table 1. - ALSi SyWm £''''0=0.,. 
Stora-ge--- - r--~:o::e-:'+ ·f-~:~:r:,~~~·-· -l -. ·~~nCh Pad 
~le te PaQkage) ,-- _.:ca ___ - - - _. - _. - -- - - __ _ I A !':l"k~ed I to the Pjd " Bid.. Check~ut t EnvIronment 
NIA 15tolOO~relaie Max 50% Max 50% 
MIA 
MIA 
1..67 • Vert. with 1 a lateral 
II, 
• 
-- -
_65°F to 1600 F 
N/A 
NIA 
NIA 
Sea level to 50.000 it 
N/A 
, ~-
I', I I, 
N/A 
MIA 
l.OgVert. 
III! 
r 
b 
I :~ 
:,t 
, ~
t: 
.11 
!i 
j ~ 
d 
i:l
i 
f. 
f 
III! Hf ~ 
.- . "" 
° 0 ' 
-ZO to +110 F 
N/A 
MIA 
MIA 
Ambient 
N/A 
: I 
I' il 
! .~ 
i;1 j: 
'-"---1, 
N/A 
LM !lad 
MIA 
MIA 
M;A 
.-50°!' to +IOOOF 
Ne&li,iblf' . 
N/A 
N· 
Amb"'nt IN:' 
N/A 
LM SId, 
N/A 
N/A 
NiA 
.50 0 F to 100"!, 
Negllgibl~ 
NiA 
N!A 
Ar,,! ,en· 
N ~ 
_ ......J 
** - R~fer to paragraph 3.1.2. Z. 3 for qualification test levels. I ~ ~ --,1.:- '.'1 " , f _L 
J • 
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\ •. 
-'"-,--'." ._-------
j Lunar 
_. ___ F!i~h~ _____ ._t __ ._ Operationll 
l I 
N/A IN/A 
N/A • 
N/A 3.2.5 herein 
5 gls -** N/A 
3.1.2..2.l.1and riA 
3.1. 1. t.~ Z· herein 
3'. 1. Z.. herein "'''' N/A 
OOF to 160°F 
* 
LeaB than lunar opn , .. 
NiA • 
N/4. lJo'curnent DS-21 
<I x 10- 8 m.m. H g ., 
• N/A 
_____ .... L-_______ _ 
" ,.; 
"( "j,' 
.,,:; 
:~!'"~" ~" . '~\' 
t ~ 
'£n\Pi ranment SC~r.agf" Stord~C Move,m~nt ' Fa,cto ry & KSC Laun~h Pad 
: Coruide red Unpad(al~d Pa<.'}t.agt.-d t~ Pad, Checkout £nV\ ronment 
.. 
, 
Humtdlty .3 Day., ~O D.ly"l 1 fJay u~o Dayal LJ Days-
Ac(' .. l~ratinn NJA ' ... ' .. :' ~ N/A NtA N1A N/A 
. , 
Vib.r..tiofl N/A i nay Ipa-y ~/A MIA 
~)l.n~l c· Smgi(. 
'Shock NtA NIl.. N/A 5ho(.k !ihotk 
T 5empt'ratu .. ~ 3 D~y5. ~(\ [).lys 1 Oay .J 80 Daye 13 Day. 
'" 
RMaAtibn 
" 
.:.: ~ Nelli&ible N/A N/,\ NI J\ :Negblibl~' f 
~ 
! ... 
" ftI:A~::'f ~A.r 6 hI' ld~y 
bdiabon l D.£Y5 N/A NIl\. N/A 
co' 
, 
M4-l~roroid. N/A N/A N/-A 
. 
N/A 
,~.; 
N/A .. ~ : 
Prtuunu'. ~ .oay~ 90 Days , 1 Day 180 Day. i,. Qa.,. 
Acoustic~ NIl. N/A N4A NIl! Hilt 
. , 
Includes ,huun d('5cent. 
• 
... 
Tabit: 11 Envi;ron~n.,tal Duty Cyclea, 
. ::,. 
Flight Lunar 
Ope r taU<')I;U~ 
N/A 'j;! A 
Approx. $ 
":'4/ :\ l5 mln 
lC, mu,,· 
\ 
';\; I .4-
One, ~--,' 
, " ; ;;., 
Sh(lC k 
3. S Day. 
182 days hig 
183dayslow 
, j. S DtaytB ",16S ~y5 ,I 
1 
N/A III DaYIl J 
, 
, ",1 
N/"A ,16~ 0.1·", '.j, 
'- . 
~ S Day. !6~ 0.3·' 
, ",., ~ 
S Min NJA 
~ 
, . 
.... • ~'i. .... \ .. 
" 
N 
..... 
~ 
I 
0"-
-J 
.. 
en ai-M ~ ct 
"0.., , ~ ~ :;'1 (b " () 
.., ::r ~ 
.... tr> 3 "1 ,:-'; . 
,.. ::1 ::;r 
~ ~ ·~,I " t-' "1 (/.1 .... 0 co .... 
cr::l(/.l 
($ ''0 
< 0 @ 
". • n 
r+ t+ .... 1 $ (t ....., 
3 n .... &~I '1 ". .,. 
" tf 
~I 
... 1M' ("). 
~ 
...... 
.. 
-.0 
\J!I 
> 
2-14-67 
Ie 314 105 , Rev. A 
Page 8 of 45 
+YL / 
45°/' 
SIDE ENVELOPE---
TOP VIE W 
-XL 
t="IGURE i - ALSE P -LE.M AXIS DEfiNITiON 
/ 
I' 
ALSEP 
AXES 
ALSEP MO\)~TI NG REFERENCE 
I 
, ; .,._'j :',; .. , 
FIGURE 2 
ION DETECTOR RANDOM VIBRATION SPECTRUM 
LM X L4 ~, ...... ZL Axes 
2-14-67 
Ie 314105, Rev.A 
Page 9 of 45 
':'(., :i"\;:, ::~"i ::: ' ... '~. ~ ~'t}~~~' "q~~~dErivr(nlrs·~rt 
., : \ I' I'f'I j , . f!' 'I K' ,4.';" .... ' ' _ r-
O t 
J::'I----Jr--+--t-' '-+-" -+t-'I-+-~ ......... ++-/, '-+-I-+_\-\-~:;";'-: ~: , to--: . '+--t-~~+-+-++-~-+·:"'-+··I_-+-'"':-+I-+· -' -+--+' --+-+-1-+-1 
• 9~--.--+~~--~~/~'-H/~t-r+-~\~'~-4·I+'·_'r-~-r-+-+~~~---~I--r-+-+--+--r~+-t-H II \.. \' 
II \ 
5 6 7 B 9 10 b 7 8 9 10 2 
100 1000 2000 
FREQUENCY (CPS) 
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-It 
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~ ,~ ~-
ASSUMED DEcRY 
])UE To bECAY 
PUI-SI£ OF 40 MS 
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.,. --i ,'\ __ ,\ I "..I \ / '\ / \ 
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\ J 
i 
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3 0 1. 2. 2. 2.1 Acceleration Qualification Levels (non -operating - mounted 
in ALSEP). - The steady state acceleration applied to each of the three 
mutually perpendicular LM axes (txL1 !:...Y Land!:... ZL) is 14g !:... 1 g for a 
period of one minute minimum per axis. 
3.1. 2. 2. 2. 2 Shock Qualification Levels (non-operating - mounted in ALSEP.) -
Axis *Qualification Level 
[ 
20 !:... 1 g - 11 ms 
sawtooth - 10 ITlS rise 
and 1 ITlS decay 
*Refer to Fig. 4 for Qual level shock pulse 
3.1. 2.2.3 ALSEP Qualification Test Levels - The qualification testing at 
Bendix shall be at the systeITl level only - io e. with the SIDE / CCGE ITlounted 
in ALSEP as per Bendix Drawing 2323521 and with all the equipITlents that 
cOITlprise ALSEP sub -package 1 and sub -package 2 in the stowed configuration 
and siITlulating the mounting of ALSEP into LM.. The test loads will be 
applied to ALSEP along each of the three mutually perpendicular LM axes 
XL' Y L1 and ZLo The input vibration levels to the ALSEP sub-packages 
shall be as shown in Figure 5 for sinusoidal vibration and Figure 6 for 
random vibration. 
The system -level qualification te sts at Bendix on acceleration and shock 
shall be as described above in Paragraphs 3.1. 2. 2. 2.1 and 3 .. 1. 2" 2. 2. 2. 
2.0 I 
:t 1 g 
~41---· 11 me ---tl"'1I\ilrl> 
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eonducted in cU;Il:;;OrQ&lIi~. 
with MIL ... STD-810Ac 
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Note: Sweep ra.te = 3 octaves per'minute 
increasing and decreasing. 
+--._- ----- r------~.-~ ~ .. - ... ,.-, ... -,---- -----... -f--
I , 
6. 0 +---+---,-~--.. '--···-F=~· ...;.;.;;,-~:.;..;~ -=gg=~=-==-'=1---
I 
I 4.6 g' ~'/~--~---" 
4. O· .. ~, Q / -+-----+-------+------1r---------
,&1 
t::: I 
Z~O / 
."'t--_.-._-..... -- ." .... - -.' ' .. -' -- ... _ .. -... _._-..... - -
o 20 40 60 
Frequenc y(cpe) 
Figure 5 ALSEP Qualification Level 
Sinusoidal Vibration Spectrum 
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Note: Test duration shall be 5 minutes in each axis. 
I 
--- - --------_. -------.---_ .. - •. --. I 
-- ---I ----.----- 0075 .-----. -. _._ .. ------t~ ~/ ~ ;....:. V 4-' ~, 0 
" ~ I ,-\ I ~ \() 0,025 
-
IDo 1000 2000 
Frequency (cps) 
Figure 6 - ALSEP QUAUFICATION TEST LEVEL RANDOM 
VIBRATION SPECTRUM 
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3.1.2.2.4 Llectric and magnetic field cleanliness. - Deployment of the 
suprathermal ion d("L'~ctor experiment on the lunar surface relative to other ALSEP 
equipments shall be such that at its location the contaminant static electric field 
is as low as possible with a design goal of 1 volt/meter for frequencies less than 
10 Hz at the experiment entrance aperture. The contaminant magnetic field at 
the suprathermal ion detector experiment shall not exceed 0.01 gauss, after de-
ployment. Also, the magnetic field generated by the suprathermal ion detector 
experiment, when deployed, shall not exceed 12 gamma for frequencies less than 
30 Hz at 10 feet from any part of the experiment and after exposure to a magnetic 
field of 15 gauss, the residual magnetic field shall not exceed 12 gamma at 10 
feet. In addition, the magnetic field generated by the suprathermal ion detector 
experiment in the sto\-ved configuration shall not exceed. 15 gauss at 1 foot from 
any part of the experiment. 
3. l. 2. 3 Human performance. - ALSEP equipment shall be designed 
to be deployed safely by a fully suited astronaut 1':. L~c lu:-~ar e ... viro.~L.'";.er~t" Required 
·cae'l;:.;] a:-:-:.d equil\l~C t sI!.all ITliniITlize hjj.z~:cds associate,J wit:" .. deployn'1er:t and opera ... 
~io" o~:. t~J.e lunar surface 0 Furthe r details of astronaut deploYITlent of the expe rime:.:.t 
a~tc)ve;:l in paragrap;l 3.2.6 herein. 
3. 1 .. 2.4 Maintainability... Equipment arrangeITlents" accessibilitYI 
and interchangeability features shall be incorporated into the design to allow 
efficient servicing and ITlaintenance. Equipment checkoutl maintenance" and 
replacement shall be performed at the cOITlponent level where feasibility of 
design and state of the art pe rmits. 
3.2 Inte rface requirements" -
3.2. 1 Mechanical interface. - The supratherITlal ion detector 
experiITlent shall mechanically interface only with the structure/thermal sub-
system; this interface shall be as specified by Drawing 2323521 .. 
3.2. 1.1 Size and forITl factor. - The stowed experim.ent din~ensions 
shall not exceed 4.5 inches xl:). 0 inches x 15.25 inches where the 15.25 inches 
dimension is the ve rtical diITlension. Provisions shall be included within this 
voluITle for storage of the interconnecting cable between the experiment and 
ALSEP. See Drawings 2330746-6 and 2330747-6. The volume required for 
the interconnecting cable and reel shall not exceed 3.86 inches diameter by 2.44 
inches long. The allowable size and form of the suprathe rITlal ion detector 
experiITlent shall be as specified on Drawing 2323521. 
3. 2. 1. 2 Weight ... The target weight of the s upr athe rmal ion dete cto r 
experiITlent subsysteITl shall be 11. 0 pounds; the maximum allowable weight shall 
be 12.5 pounds. These weights include the weight of the mounting tabs and the 
storage provisions for the interconnecting cable. These weighte do not include the 
weight of the interconnecting cable l which weighs approximately I pound. 
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3.2. 1. 3 Mounting .. - Four ta..bs shall be 'provided at the edges of the 
experiment for mounting the experiment to the ALSEP structure/thermal sub-
system. These tabs shall conform with the configuration shown in Drawing 232352 L 
3.2. 1. 4 Center of gravity. - The center of gravity of the experiment 
shall be as specified on the mechanical interface control Drawing 232352 L 
3.2.2 Electrical signal interfaces. - The suprathermal ion detector 
experirnent electrical interface shall be as specified in Drawing 2323589. 
3.2.2. 1 Digital data. - The suprathermal ion detector experiment sub-
system shall provide five 10-bit NRZ ... C .... dsital ¥Nords to the data ~~rocesGor ever~ 
telemetry frame (frame length-;;--·O. 6 sec.). The average data rate will be 83 bits/ 
second. These data will contain both scientific and engineering data and will be 
sampled during the word times a.ssigned in Figures 7 andS A demand pulse shall 
be given for each readout, and the digital bits will be shifted out in time sequence 
described below under paragraphs 3.2.2.2.3 and 3.2.2.2.4. The characteristics 
of the suprathermal ion detector experiment output data NRZ ... C wave trai.:. :.:;~.~!.al1 be: 
Logic "I" +2. 5 volts to +5. 5 volts 
Logic "0" 0 to +0. 4 volts 
Rise and fall times - >2 microseconds~ <10 microseconds 
Repetition rate - 1060 pulses/second normal rate, 
530 pulses/second slow rate 
The circuit providing these pulses shall be capable of providing at least 12 micro-
a:mperes in the "I" state and the sinking at least 215 microamperes in the flO" 
state. The digital data line interface circuits shall be as shown in Figure 9. 
The design of the experiment shall utilize 100 bits of digital 
data (ten 10-bit words) for each measurement. The format of the data within these 
ten words shall be as shown in Figure 10. 
The timing for the SIDE/ CeGE data shall be as follows: 
5 telemet:ty'~rds/ telemetry frame:.:: O. 604 sec 
2 telemetry 'framesl SIDE frame:: 1. 208 sec 
128 SIDE frames/S~DE cycle:: 2.57\minutes-
24 SIDE cyclesl SlOt field:: 1: 038 hours 
Subcommutation of information in SIDE wo rds 1, 2; 3, 6, 7, and 8 during SIDE nor:mal 
mode shall be as shown in Table ill. The ground plane voltage shall be stepped 
once /SIDE cycle, and shall follow the sequence shown in Table IV. 
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Notes: 
1. The circuit in the data subsystem is Fairchild LPDTp L or equivalent. 
2. Logical "0" - 0 to + O. 4 V required, data subsystem will supply no more than 215A-a. 
3. Logical "1 " - + 2.5 V to+5 .. 5 V, data subsystem will require no more than 12~ a. 
Figure 9 Experiment / Data Subsystem Digital Data Line Interface 
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SIDE FBAME 
Provides identification of selected step in measurement program (SIDE 
frame count) a parity check of data in previous frame 1 and even frame 
identification. 
CCGE data and housekeeping data, subcommutated. 
Voltage on high energy curved plate analyzer. 
) 
) Count data from high energy curved plate analyzer. 
Various data subcommutated, such as command mode, command waiting. 
for execution, range of electrometerl) grcund plane grid voltage step; also 
give parity check of data in previous frame and odd frame identification. 
Voltage on velocity selector. 
Voltage on low energy curved plate analyzer. 
) 
) Count data from low energy curved plate analyzer. 
Figure 10- Experiment Frame Format 
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Table IIIo - SIDE/CCGE Subcommutation Sequence 
CCGE and Housekeeping 
Data - A/D Converted 
(Word 2) 
+5V Analog 
CCGE 
Temp. #1 
CCGE 
Temp. #2 
CCGE 
Temp. #3 
CCGE 
+4.5 KV 
CCGE 
CCGE Range 
Temp. #4 
Temp. #5 
GPV 
Solar Cell 
GPV 
+60V 
+30V 
+S V Digital 
Ground 
-5V 
-30V 
Tempo #6 
-3.5KV 
eCGE Range 
High Energy 
CPA Voltage 
(Plate -to-GND) 
A /D Converted 
(Word 3) 
OV 
437.5V 
406.25V 
375V 
343.75V 
312.5V 
281.25V 
250V 
218.75V 
187.5V 
156 .. 25V 
125V 
93.75V 
62.5V 
31.25V 
12.50V 
8 .. 75V 
6425V 
3.75V 
2.50V 
1025V 
437.5V 
(Same 
sequence 
as SIDE 
Frames 
1- 20) 
Status Subcom-
Digital Data 
0Nord 6) 
GPS 
CIR 
GPS 
MR 
GPS 
CIR 
GPS 
Dust Cover 
and Seal 
GPS 
Electrometer 
Range 
GPS 
MR 
GPS 
GIR 
GPS 
MR 
GPS 
CIR 
GPS 
MR 
GPS 
eIR 
GPS 
MR 
GPS 
Velocity 
Filter 
Voltage -
A/D/Converted 
(Word 7) 
29.0 
26.3 
23.8 
21.4 
19.2 
17. 1 
14.5 
13.3 
11.6 
10.0 
;,1 
8.51 
7030 
6.40 
, 
5. 13 
4.25 
3.50 
2$89 
2.41 
2.07 
1.87 
16.7 
15,2 
13.7 
1204 
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(Plate -to -GND) 
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Table III. - SIDE I CCGE Subcommutation Sequence (Cont .. ) 
CCGE and Housekeeping 
Data - AID Converted 
(Word 2) 
+30 1vlV Cal 
+A/DRef Voltage 
+ 1 V C~l 
+ If .. VCal 
GPV 
-AID Ref Voltage 
GPV 
+5V Analog 
One - Time Command 
Reg Status 
Temp. #1 
One-Time Command 
Reg. Status 
Temp. #2 
-l .. OV Calo 
Temp. #3 
-12 0 0V Cal. 
4.5 KV 
CCGE 
CCGE Range 
Tempo #4 
Temp #5 
GPV 
-30 MV Cal. 
GPV 
+60V 
+30V 
High Energy 
CPA Voltage 
{Plate -to-GND) 
AID Converted 
(Word 3) 
(Same 
sequence 
as SIDE 
Frames 
1-,20) 
1.25V 
437.5V 
Status Sub Com-
Digital Data 
(Word 6) 
Electrometer 
Range 
GPS 
MR 
GPS 
CIR 
GPS 
MR 
GPS 
CIR 
GPS 
MR 
GPS 
CIR 
GPS 
Dust Cover and 
seal 
GPS 
Electrometer 
Range 
GPS 
MR 
GPS 
eIR 
GPS 
MR 
GPS 
CIR 
Velocity 
Filter 
Voltage-
AID Converted 
ry.r ord 7) 
9.86 
8.36 
7.66 
6.68 
5.78 
4.96 
4.21 
3.69 
2.96 
2.45 
2.02 
1067 
1.39 
1.20 
1.08 
9.65 
8.77 
7093 
7.14 
6.39 
5069 
4.83 
4.42 
3.86 
3.34 
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CPA Voltage 
(Plate -to-GND) 
AID Conve:rted 
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4.05V 
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Table III. - SIDE I CCGE Subcommutation Sequence 
CCGE and Housekeeping 
Data - A ID Converted 
(Word 2) 
+5 V Digital 
GND 
-5V 
-30V 
Temp. #6 
-3.5 KV 
CCGE Range 
+ 30 l\,1V Cal 
+A/D Ref. Voltage 
+1 V Cal. 
+ 12V Cal 
GPV 
-A/DRef. Voltage 
GPV 
+5V Analog 
Pre -reg Duty Factor 
Temp. #= 1 
Dust Cover & Seal 
Temp. #2 
GPV 
Temp #3 
'0, _~~' ~ C'Jr.: ':\ Seal 
+4.5 KV 
CCGE 
eeGE Range 
Temp .. #4 
Temp" #5 
High Energy 
CPA Voltage 
(Plate=to-GND) 
AID Converted 
(Word 3) 
(Same 
sequence 
as SIDE 
Frames 
1- 20) 
1.25V 
437.5V 
(Same 
sequence 
as SIDE 
Frames 
1- 20) 
Status Subcom-
Digital Data 
(Word 6) 
GPS 
MR 
GPS 
cm 
GPS 
MR 
GPS 
Electrometer 
Range 
GPS 
MR 
GPS 
em 
GPS 
MR 
GPS 
eIR 
GPS 
MR 
GPS 
em 
GPS 
Dust cover &: 
Seal 
CPS 
Electrometer 
Range 
CPS 
~1R 
GPS 
Velocity 
Filter 
Voltage-
A ID Converted 
(Word 7) 
2.86 
2.43 
2. 13 
1.71 
1.42 
1. 17 
00963 
0.805 
0.691 
0.624 
5.57 
5.06 
4.58 
4.12 
3.69 
3.29 
2.79 
2 .. 55 
2.23 
1.93 
1.65 
1.40 
1.23 
0 .. 987 
0.817 
0.673 
0$556 
Low Energy 
CPA Voltage 
(Plate -to -GND) 
AID Converted 
{Word 8} 
1.35V 
1.35V 
0.45V 
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Table III. - SIDE/CCGE Subcommutation Sequence (Cont.) 
SIDE High Energy Velocity Low Energy 
Frame CCGE and Housekeeping CPA Voltage Status Subcom- Filter CPA Voltage 
Number Date - AID Converted (Plate -to-GND) Digital Data Voltage - (Plate -to -GND) ['\.i I 
(Word 1) (Word 2) AID Converted (Word 6) AID Converte d AID Converted ...... .+. 
(Word 3) (Word 7) (Word 8) I 0' 
-..] 
77 GPV cm 0.464 0.45V 
78 Solar Cell GPS 00399 tID 1-4 m 
79 GPV MR 0.360 0045V ::s :z en M- C 
80 +60V 1.25V GPS 3.22 o 150V c (I) -'"d Ii >< 
81 +30V 437.5V CIR 2092 Ii ...... (It PJ PJ -< 
82 +5 VDigital GPS 2.64 
M- () CI' 
::r' (I) -I 
• (I) m 
83 GND MR 2.38 Ii () ~ 
84 -5V GPS 2 0 13 3 0 CI' PJ g. 52 
85 -30V eIR 1.90 I-' Ii < 1-4 0 C;; 
86 Temp. 116 GPS 1061 o I-' -::s en 0 
87 -3.5 KV MR 1.47 '"d % t::1 (I) »>0 
88 CCGE Range GPS 1.29 ~ 8. z 
89 +30 MV Cal (Same Electrometer 1. 11 (I) ...... z () ,.... () 
sequence Range M- PJ »>0 o M- ::v Ii ,.... 
90 +A/D Ref. Voltage as SIDE GPS 0.954 0 CD 
::s 0 
91 +1 V Cal Frame MR 0.811 ...... ::v 
92 +12V Cal. 1-20) GPS 0.710 o " Ii ~ 
-93 GPV CIR 0.570 n 
:t: 
94 -AID Ref. Voltage GPS 0.472 . 
"'0 1-4% 95 GPV MR 0.389 » (}p a 
96 +5V Analog GPS 0.321 m (..oJ 
97 One-Time Command CIR 0 .. 268 ~ 
....,. 
~ 
reg status ...... 0 
98 Temp .. III GPS 0.230 " U1 
99 One -Time Command MR 0.208 0.150V 0 
100 Temp. #2 1.25V GPS 1086 0 .. 050V " ;:la 
-l.OV Cal. 437.5V CIR 1.69 I~ m 101 ~:< 102 Temp .. #3 GPS 1.53 z; ~ 
103 -12 .. 0V Cal .. Dust Cover 1.37 
and seal m"'O 
»-
C) 
m 
t.,.~1J 
SIDE 
Frame 
Number 
(Word 1) 
104 
105 
106 
107 
108 
109 
110 
III 
112 
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115 
116 
117 
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120 
121 
122 
123 
124 
125 
126 
127 
Table III. - SIDE/CCGE Subcommutation Sequence (Cont.) 
CCGE and Housekeeping 
Data - AID Converted 
(Word 2) 
+4.5 KV 
CCGE 
eCGE Range 
Temp. #4 
Temp. #5 
GPV 
-30 MV Cal. 
GPV 
+60V 
+30V 
+5 V Digital 
GND 
-5V 
-30V 
Temp. #6 
-3.5 KV 
eCGE Rane;:;, 
CCGE 
CCGE 
CCGE 
CCGE 
CCGE 
CCGE 
eCGE 
High Energy 
CPA Voltage 
(Plate -to-GND) 
A ID Converted 
(Word 3) 
(Same 
sequence 
as SIDE 
Frames 
1- 20) 
i.25V 
ov 
ov 
ov 
ov 
ov 
ov 
ov 
Status Subcom-
Digital Data 
(Word 6) 
GPS 
Electrometer 
Range 
GPS 
MR 
GPS 
cm 
GPS 
MR 
GPS 
CIR 
GPS 
MR 
GPS 
CIR 
GPS 
MR 
Cal Rate #1 
Cal Rate #2 
Cal Rate #3 
Cal Rate #4 
Cal Rate #1 
CIR 
Cal Rate #3 
Cal Rate #4 
Velocity 
Filter 
Vo1tage-
AID Converted 
(Word 7) 
1.23 
1. 10 
0.930 
0.851 
0_743 
0.642 
0.551 
0.468 
0.409 
0.329 
0.272 
0.224 
O. 185 
0.155 
0.133 
O. 120 
29.0 
26.3 
23.8 
21.4 
19.2 
29 
29 
29 
Low Energy 
CPA Voltage 
(Plate -to-GND) 
AID Converted 
(Word 8) 
0.05V 
0.050V 
0.050V 
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Table IV. - Ground Plane Stepper Sequence 
G round Plane Ground Plane 
Step Voltage (volts) 
0 0 
1 +0.6 
2 + 1. 2 
3 + 1.8 
4 +2.4 
S +3.6 
6 +S.4 
7 +7.8 
8 +10.2 
9 + 16.2 
10 +19.8 
11 +27.6 
16 0 
17 
-0. 6 
18 
-1.2 
19 
-1.8 
20 
-2.4 
21 
-3.6 
22 
-S.4 
23 
-7.8 
24 
-10.2 
25 
-16.2 
26 
-19.8 
27 
-27.6 
0 0 
~ ~ 
27 
-27.6 
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3.2.2.2 Timing and cont ro1 pulse s. - Timing and control pulse s are 
provided to the experiments and ALSEP supporting equipments for synchronizing 
data gathering with data processor collection, stepping of experirr:e nt signal 
mutip1exers, indicating time fo r readout of data, and shifting o.ut each bit of 
stored digital data. Figurell illustrates time phasing of the various pulses. 
The repetition rates apply to normal (1060 bps) and slow (530 bps) data modes. 
3.2.2.2. 1 Frame mark pulses. - A frame mark pulse will be provided 
at the beginning of each data frame, and has the following characte ristics: 
Amplitude - Logical One 
Logical Zero 
Ris e and fall time -
Pulse repetition rate -
Pulse duration -
+2.5 volts to -1-5.5 volts 
o to -±0.4 volts 
:.>2 microseconds -.:::::::-10 microseconds 
Normal mode - on-Ze /0. 604 se conds 
Slow mode - once /1. 20B seconds 
Normal mode lIB In i c r 0 sec on d s 
Slow mode - 236 microseconds 
The circuits, Figure 12, furnishing these pulses can provide up to 45 micro-
amperes of source current in the logical one state and sink up to 750 micro-
amperes of current in the logical zero state. Timing between the even frame 
mark pulses and other control signals is shown in Figure 11. 
3.2.2.2.2 Even frame mark pulses. - An even frame mark pulse will be 
p:: .. ovided at the beginning of every other data frame, and has the following 
cha ra cter istic s : 
Amplitude -Logical One 
-Logical Zero 
Rise and fall time -
Pulse duration -
Pulse repetition rate -
+2.5 volts to +5.5 volts 
o to +0. 4 volt~ 
>2 microseconds, ,,: 10 microseconds 
Normal mode - lIB-microseconds 
Slow mode - 236 microseconds 
Normal mode - once /1. 20B seconds 
Slow mode - once/2. 416 seconds 
The circuits furnishing these pulses can provide up to 45 microarnpt res of source 
current in the logical one state and can sink up to 750 microamperes of c;..::--· 2.L L 
-': .'e lOGical ze ro state. Timing betwee::l the eve::.'1 frame n1.ark ;:uloes an.d oL-,er cO::ltrol 
..;ionals is shown in Figure 11. 
3.2.2.2. 3 Data demand. - A demand signal shall be provided to the experi-
ment for readout of each 10-bit digital data word. The demand signal is a DC 
level maintained for one word time on the demand line during the readout of the 
data registers. It is required that the digital data NRZ level be at the appropriate 
value ("I" or "O") at the positive going edge of each shift pulse and that each 
succeeding data bit be to proper amplitude at the corresponding shift pulse 
positive going edges II The amplitude must be maintained on the data line for at 
least 25 microseconds before (447 n1.icroseconds ±l microsecond after the negative 
going edge of the previous shift pulse) and 125 microseconds after the .positive going; 
nx 
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1. The circuit in the Data Subsystem is Fairchild LPDT.A(L 9041 or equivalent. 
2. Logical "0" - 0 to+ 0.4 V maximum with maximum sink current of O. 75 rna .. 
3. Logical "I" - + 2.5 V tot5. 5 V; with maximum supply current of 4~a .. 
Figure 12Experirnent/Data Subsystem Timing and Control Line Interface Circuits 
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edge of shift pulse. The data state can be changed at any other ti:me. The 
characteristics of the de:mand pulse are: 
A:mplitude - Logical One 
Logical Zero 
Duration - one word ti:me-
Rise and fall ti:mes -
+2.5 volts to +5.5 volts 
o to +0.4 volts 
Nor:mal :mode 9.4 :milliseconds 
Slow:mode 18.8 milliseconds 
:::::. 2 ITlicroseconds" .=:10 rn.icroseconds 
The circuits furnishing these pulses can provide up to 45 :microamperes of 
source current in the logical one state and can s,ink up to 750 microamperes 
of current in the logical ze ro state. 
3. 2. 2. 2. 4 Shift puIs e s. - The function of the shift puIs e s is explained 
above in the description of data de:mand pulses. The characteristics of the 
shift pulses are: 
A:mplitude - Logical One 
Logical Zero 
Rise and fall ti:mes -
Pulse repetition rates -
+2. 5 volts to +5. 5 volts 
o to +0.4 volts 
>2 :microseconds c:::: 10 :microseconds 
Nor:mal mode - 1060 pulses I second 
Slow :mode - 530 pulses I second 
The circuits furnishing these pulses can provide up to 45 :microa:mperes of source 
current in the logical one state and can sink up to 750 :microamperes of current 
in the logical zero state. 
3. 2. 2. 2. 5 Co:mmand line s. - Co:m:mand line s are provided betwee n the 
decoder switch :matrix and the experi:ment for ground corn.mand functions. Five 
co:m:mand lines shall be provided. Four of these co:m:mand lines shall provide 
pulses to a data register in the experi:ment. The fifth co:mITland line shall 
provide an "exe cute" co:mmand. The co:mmand puIs e s have the following 
characteristics: 
A:mplitude - Logical Zero (active) 
Logical One (inactivt) 
Pulse width -
Ris e and fall ti:me -
o to +0.4 volts 
+2.5 volts to +5.5 volts 
20 ITlilliseconds 
:->2 :microseconds .. c.: 10 :micro-
seconds 
The circuits (Figure 13) furnishing these pulses can provide up to 45 :micro-
a:mperes of source current in the logical one state and can sink up to 750 micro-
a:mperes of current in the lotical zero state. 
ALS£I' TAPE CABL£ SIDE/eerie 
Notes: 
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Command Pulse Characteristics 
Non -active state: 
Active state: 
Rise and Fall time: 
Command Rate: 
I·OO2.pf 
I 
I 
I 
I 
I 
~ 
SIlt( lSI< 
+ 2 .. 5 tot 5 .. 5 volts with max supply current of 45~arnp. 
° tot 0.4 volts with max sink current of 750Aamp. 
lOA sec maximum 
One command per second maximum. - normal mode 
One command per two seconds maximum - slow mode 
Driving circuit is Fairchild LPDT...uL 9042 or equivalent. 
Figu~e 13-Experiment/Data Subsystem Cornrnand Signal Interface 
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3.2.2.3 Analog data. - Two lines shall be provided for analog data. 
These data shall be provided in the form of analog signals in the 0 to +S volt 
range. These two data lines shall monitor the following information: 
1. Low-energy ion detector count rate 
2. High-energy ion detector count rate 
The data subsystem shall sample each of these analog 
lines at least once every 90 data frames. During the 1 -millisecond sampling 
period, the variations in the analog voltage level shall not exceed 10 millivolts. 
The input impedance of the data processor multiplexer that accepts the analog 
signals shall be at least 1 megohm during sampling and at least SO megohms 
during non- sampling. The output impedance of the analog data lines from the 
expe riment shall be no more than 10, 000 c. ~ms. 
A 
3.2.2.4 Data return ground line. - All electrical signals on the digital 
data line, analog data lines, timing and control signal lines, and command lines 
shall be referenced to the data return line. The data return line shall be isolated 
from the power return lines at the experiment by an impedance of at least one 
megohm. The data return line is tied to the common system reference ground in 
the data proce s sor. 
3.2.2. S Shielding. - The digital data line, shift pulse line, frame mark 
line, and even frame mark line shall be shielded to prevent possible crosstalk and 
interference. The shielding will be obtained by grounding alternate conductors as 
explained in paragraph 3.2.4 herein. The shields will float at the experiment end 
of the cable and be connected to the common system ground at the central package 
end. 
3.2. 2. 6 Noise. - Random noise and electrical transient feedback in-
duced on the data, timing and control, and command interface lines by experi-
ments shall be less than 100 millivolts peak-to-peak measured across an im-
pedance of 1 megohm, measured at the experiment end of the interconnecting cable. 
3. 2. 2. 7 Failure protection. - All outputs and inputs to the expe ri-
ment shall be designed such that short circuiting or open circuiting will not 
damage the expe riment. 
3.2.2.8 DC isolation of data, timing, control, and command lines. - DC 
isolation of the digital data, analog data, timing, control, and command lines for 
the suprathermal ion detector experiment shall be provided. This shall prevent DC 
current paths back to the central package. 
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3.2 e 2 e 9 Real time data display. - Provisions shall be made for 
the real time quantitative display in engineering units of any of the 90 house-
keeping data lines from ALSEP. These quantitative displays shall be 
available to MSC, the SIDE and CCGE Principal Investigators, and Bendix 
on a scheduled basis. 
All of the displays shall be continuously available during the first 
45 days of experinent operation. After the first 45 days, all displays shall 
be available at least 2 hours/day. Unscheduled requests for real time 
quantitative display in the event of an emergency situation, as determined 
by observing telemetry down link data, shall be honored whe n feasible. 
The required real time displays for the SIDE /CCGE are as follows: 
(a) The 5 SIDE 10 -bit binary words, converted to 
decimal, each word to be identifiable and word-time 
corre cted. 
(b) The 2 SIDE housekeeping words: converted to 
original analog information. 
Printout facilitie s or other means shall be provided to allow simultaneous 
comparison of accumulated data. 
Electrical power interface. -
3.203 0 1 Power requirements. - The target power requirements 
of the SIDE / CCGE shall be 4.5 watts of operating power plus an additional 
1.0 watts of power for thermal control during lunar night. The maximu11:1 
power requirements On the instantaneous operating power shall not exceed 
5.0 watts, in addition to 1.5 watts of thermal control power 1 except during 
execution of the functions listed in Table V. 
Table V. - Permissible Peak Powers 
Commanded Function Permissible Peak Power 
Amplitude (watts) Duration (se c) 
Experiment Power On 13 0.120 
Re move Dust Cove r 10.5 2.5 
areak CCIG Seal 5.1 0.120 
The instantaneous power requirements of the SIDE/CCGE in the survival heater 
mode shall range from zero to 3.0 watts" depending on temperature. 
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3.2.3.2 Electrical power distribution. - Four power lines shall be 
provided to the experiment. Each of these lines shall be con'1posed of several 
parallel conductors. These lines shall provide nominal 29-volt operating power 
and heater power, nominal 29-volt survival heater power, and po\ver return lines. 
The survival heater power line shall be switched on in the central station whenever 
the operating po:ver line is switched off. 
3.2.3.3 Circuit protection~ ... Circuit pr~tection for the power lines 
to the suprathermal ion defector experiments shall be as shown in Figure 14. 
Whenever the operating power line is turned off" the survival heater line 
shall be automatically turned on. In addition" the survival heater line can 
be turned off by ground command. 
The current sensor for the SIDE/CCGE shall be set to switch 
the 29 volt line from operating power to survival heater power whenever the 
current drawn by the SIDE/CCGE exceeds 500 ± 50 ma for approximately 0.5 
rnilliseconds. 
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The ALSEP power distribution unit shall provide a monitor on 
the reserve power available. When this reserve power drops below an established 
minimum value, the experiment operating power may be switched off and the 
survival heater power switched on, as part of a pre-programmed turn-off sequence. 
3.2.3.4 Electrical power regulation, transients, and ripple. -
+2 
3.2.3.4. 1 Operating power. - Operating power voltage shall be 29 VDC -5 
percent. Nominal voltage is expected to vary as indicated below. 
Noon 
Suprathermal Ion Detector 27.8 
and Pressure Gauge 
Twilight 
28.0 
Night 
28.5 
PAGES 
The ripple on the powe r line at the expe riment shall not exceed 
100 millivolts peak-to-peak when there exists from 0.5 to 20 watts of reserve power 
at ALS~~ .. If the power source is overloaded" the potential at the experiment may 
droF to ~~. 5 volts for up to 120 milliseconds. It is required that the fU;''lctioning of 
the SIDE/CCGE not be permanently degraded by this temporary voltage drop. The 
voltage characteristics for the survival heater power shall be the same as given 
above fo r ope rating powe r voltage. 
3.2.3.4.2 Electrical load characteristics.- Transients caused by 
varying loads' at the experiment in the operating mode or in the survival 
heater mode shall not exceed 250 rna /msec except for the following 
functions: turn-on transient and dust cover removal. This requirement 
only applies to total current changes of greater than 75 rna. Total 
current changes of less than 75 ma may be changed at any rate. Any 
periodic or random variations in experiment electrical load, regardless 
of frequency, shall not cause an increase in the power required by the 
SIDE/CCGE of more than 0.01 watts above its maximum power (including 
thermal control power) of 6.5 watts. 
3. 2. 3. 5 DC i solation of expe riments. - The expe riment shall provide 
transformer isolation of all experiment electronics from the ALSEP power supply 
except for thermal control power. The experiment thermal control circuits shall 
be designed to minimize failures which would provide a DC path back through the 
signal return line. 
3.2.3.6 Noise feed back. - Ripple, current or voltage spikes, or random 
noise pickup generated by subsystems or experiments shall not be fed back on to the 
electrical power lines. The feedback noise peak-to-peak amplitude shall not exceed 
150 millivolts peak-to-peak at the location and under the circuit conditions shown in 
Figure 15. 
3.2.4 Intercabling requirements between experiments and the central 
package. - A flat tape cable 60 feet long shall be provided to the suprathermal ion 
detector experiment. EMI shielding is obtained by grounding alternate conductors 
between the data line, even frame mark line, frame mark line, and shift pulse 
line (See Figure 16.) 
SIDE/CCGE Tape Cable ALSEP 
Operating 
Power Line 
Power Return 
Line 
r 1 I 
1 R RZ ~. t :® A1M1 l 
I -. I I C2 
I II R
3
-
I MM- 1 I Rl 
I 
I 
Notes 
1. A is point at which noise feedback is measured. 
2 0 R 1 = 005 to 2 II 7 ohms 
3. RZ = 100 to 1.5 ohms 
R3 = 00 I ohms 
C 1 = 0.004 pf distributed capacitance between all power leads over length of cable. 
Cz = 100 }If 
Figure 15. - Equivalent Circuit for Noise Feedback 
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Description of SIDE/CCGE Expel'''' 
imenta for ALSEP 
Shield 
Digital Data Line 
Shield 
Shift Pulees 
Shield 
Frame Mark Pulses 
Shield 
Even Frame Mark Pulees 
Shield 
Demand Pulaes 
Signal Return Line 
} Command Line I 
~ S:::del..i 
AaalOJ u-
Analog Line 
<>p.r~ Power 
Power Return 
Operating Power 
Power Return 
Ope rating Powe r 
Power Return 
Operating Power 
Power Return 
Ope~ating Power 
Power Return 
Operating Power 
Power Return 
Survival Heater Power 
Heater Power Return 
Surviva.l Heater Power 
Heater Power Return 
Survival Heater Power 
Heater Power Return 
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. 3.2.4. 1 Physical characteristics, tape cable. - The flat tape cable 
will be an H-film, FEP teflon sandwich composed of an outer layer of O. 002 
inch H-film (Dupont "Kapton ") and an O. 002 inch inner layer of FEP teflon sur-
rounding the conductors. The total thickness of the cable will be O. a 1 inches 
and the width will be 2 inche s • 
3.2.4.2 Electrical characteristics. -
3.2.4.2. 1 Electrical resistance. - The electrical conductors will be 
copper and will have the following resistances as a function of temperature 
(resistance per 100 feet (ohms). 
Equivalent Wire Size 
32 4.4 18.8 26.55 
3.2.4.2.2 Distribution line capacitance. - The approximate value of the 
inter-conductor capacitance to be anticipated for No. 32 wire is 6 picofarads/foot. 
3.2.4.2.3 Connection of cable to experiment. - The flat tape cable will 
have a connector at its connection to the ALSEP data subsystem. 
3.2.4.3 Suprathermal ion detector electrical conductor summary. - The 
following table shows the number of the various electrical conductors assigned to the 
suprathermal ion detector. All of the conductors are equivalent to AWG #32. 
Function 
Ope ra ting Powe r 
Operating Power Return 
Survival Heater Power 
Heate r Powe r Return 
Digital Data Line 
Shift Pul se Line 
Demand Line 
Frame Mark 
Even Frame Mark 
Ground Commands 
Shields 
Signal Return 
Analog Data Lines 
Spare 
Number of 
Conductors 
6 
6 
3 
3 
1 
1 
1 
1 
1 
5 
5 
1 
2 
1 
3.2.5 EM! and grounding. - The experiment shall be designed and 
built to meet the requirements of MIL-I-2660o and MSC-ASPO-EMI-lOA. The 
experiment shall be tested to the requirements of these specifications during system 
integration tests by the ALSEP contractor. 
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EM! shall be a consideration in the design, layout, and packaging 
of all electronic and electrical circuitry. All of the practices and procedures re-
quired for reduction of EMI shall be employed up to the point of over-complicating 
design, construction, launch handling, or derating the functional and/ or reliability 
aspects of the equipment. 
System level single point grounding will be used. The signal 
return line and the power return lines will be returned to the system common ground 
point on separate conductors, and will have a minimum DC isolation of. 1 megohm 
between ea'ch line. 
Within each experiment all audio frequency signal circuits 
(less than 50 KHz) will have a single point ground to the experiment common 
ground point. 
3.2.5. 1 Electrical conductors. - Where a shield is provided to protect 
a conductor from EMI, the shield will be insulated from the conductor and grounded 
at only one point, the end close st to the central package. Shield continuity at the 
central package will be maintained through connector by tying the shield through a 
pin on the connector. 
3.2.5.2 Mechanical structure and apertures. - };..s a design goal, 
all doors" panels" and access part covers will maintain continuous electrical 
cont.act over their full mating surfaces. All holes or case discontinuities" 
except for particle entrance apertures" will be covered by solid metal or EMI 
screening wherever possible. 
3. 2. 6 Astronaut interfaces. - Astronaut tasks required for deploy-
ment of the suprathermal ion detector experiment subsystem include: 
(a) Removal from ALSEP 
(b) Deployment to a distance of approximatelY55 feet including 
paying out cable. 
(c) Selection of a suitable location. for placement 
(d) Deployment of the ground plane. 
(e) Deployment of the cold cathode ion gauge. 
(f) Orientation of the experiment with respect to the lunar 
E-Wand the sub-earth point. 
(g) Placement within ± 50 level. 
In addition to these tasks, the suprathermal ion detector experiment subsystem must 
be compatible with the following astronaut requirements. 
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3 .. 2. 6.1 Deployment time.... The total time for astronaut deploy-
ment of the experiment shall be no' greater than 9.0 minutes as a design goaL 
3.2.6.2 Deployr 3nt distance. - The subsystem shall be deployed 
at a distance of 55 ± 5 feet from the central station. The ALSEP contractor shall 
include provisions for indicating to the astronaut when he has reached the proper 
distance from the central station. 
3. 2. 6. 3 Cable deployment. - A cable reel shall be provided by 
the ALSEP contract.or within the subsystem for storing and easily deploying the 
experiment / data subsystem interconnecting cable which features quick unlock of 
cable and simultaneous quick release of the cable reel from the subsystem package 
when deployment is begun. 
3.2. 6.4 Cable length. - Total length of the interconnecting cable 
shall be sufficient to pe rmit the as tronaut to emplace the expe riment at the 
desired deployment distance and still have adequate slack so that later realign-
ment of the central station will not disturb experiment leveling and alignment. 
3.2.6.5 Leveling_and a_~gnment. - The subsystem top surface 
shall be leveled to within + 5 degrees of vertical and aligned to lunar E- W 
axis (not bidirectional). -Leveling and alignment devices shall be simple and 
easy to utilize and shall provide a rapid method of achieving and identifying 
an'in-tolerance II condition .. 
3.2.6.6 Handle. .. A detachable universal handle shall be provided 
by the ALSEP contractor and employed for experiment emplacement if possible. 
If not possible" a comparable deployment device shall be provided as part of the 
experiment with a ITlinimum to 1. 25 inches in diameter and grip bar of 60 00 inches 
in length. The handle shall provide a means of emplacing the instrument from the 
standing positi9n and shall provide at least a 3-inch finge r clearance. 
3.2 .. 6. 7 Tie-down. - Tie-Down mechanisms required for experi .... 
ment mounting to the central station structure shall be designed to provide 
simple release and rernoval by the standing astronaut. 
3.2.6.8 Surface: physical contact. - Sharp and abrasive surfaces shall 
be eliminated in the design of the experiment. The radius of surface edges shall 
not be les s than O. 03 inches. 
3.2.6.9 Surface: visual aspects. - All experiment exte~'Kal sur-
faces which might cause problems for the astronaut due to reflection o£f3unlight 
should be provided with low reflection propertieso Corners" edges .. adj~~t ... 
me nt, and control surfaces shall be marked and colored in such a mann~,f';Yas to 
enhance the contrast quality of those surfaces. These shall be done to the extent 
that this does not affect thermal design or raise external surface temperature to the 
point at which degradation of the thermal overgarment can occur. 
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3. 2. 6. 10 Visual tasks. - Visual tasks shall be des igned to the opera-
tional viewing angle of the astronaut in the Extravehicular Mobility Unit (EMU-
suit, helmet, and Portable Life Support System) rather than the maximun1. The 
operational viewing angle encompasses a cone of vis ion circum -' . 
scribed by 90 degrees left and right, 105 degrees up and 95 de'grees down from 
the standard line-of-sight. It will be noted that this permits the astronaut to 
view his feet and footing. All visual tasks shall be designed for per formance 
within the constraints of the extra-vehicular protective visor and sun visor. All 
tasks shall also be designed to make full use of the astronaut is shadow and/ or full 
sunlight as required to obt ain the optimum vis ual advantage. A finish 
with a low absorption-to-emission ratio is required on handles and other external 
surfaces. Sun angle during ALSEP deployment will be between 7 and 20 degrees 
above the lunar horizon. 
3.2.6. 11 Glove. - There shall be no handling requirement neces-
s itating the removal of the thermal outer glove. 
3.2.6. 12 Task tim.ing. - Nherever possible" perceptual and motor 
tasks of significant difficulty shall be scheduled to be performed early in the 
deployment sequence and these of less difficulty scheduled to be performed later. 
3.2.6. 13 Similarity of operation. - Astronaut tasks shall be as nearly 
standardized as possible for similar operational functions throughout the ALSEP 
deployment process in order to reduce the probability of "reversal errors" under 
stress created by the mission environment, fatigue, or other psychophysiological 
conditions. 
. 3. 2. 6. 14 Anthropometric requireme~ - Consideration shall be 
glven in design of tasks to the requirements contained in the following subpara-
graphs: 
{a} Movement of the arms and hands behind the Z axis of 
the hands near the ears or back of head shall be mini-
mized or eliminated. 
(b) Tasks requiring twisting, turning, or torso rotation 
shall be minimized or eliminated. 
(c) As a working goal, task design shall atterr .. pt to avoid 
the necessity for the astronaut to reach to any point 
within a distance of 18 inches off the ground. If a 
kneeling position is required for task performance, 
the number and duration of these tasks mus t be held 
to the minimum. 
(d) No task shall be designed to include bending forward 
more than 25 degrees unrestrained or 45 degrees re-
strained. 
(e) Dynametric (hand grip squeezing) forces in excess of 
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46 pounds for the right hand and 42 pounds for the left shall 
not be reouired to ('omnlete a twistinp' 01" torauing task. 
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(f) Human strength shall be utilized in the design of lifting 
and transportation tasks to eliminate assistance de-
vices with weight penalties. 
(l) Where man's strength is a design factor, re-
straints shall be incorporated to prevent the 
astronaut from exceeding the tensile strength of 
the equipment and the inertia limits. 
(2) Fine adjustment mechanisms shall be constructed 
of materials capable of withstanding maximum 
torque loads. 
(g) All carrying tasks shall be des igned to ens ure tla t the 
astronaut's feet are not obscured from his vision. 
(h) Where latching or unlatching is a requirement in the 
ALSEP deployment careful attention shall be paid to 
providing the optimum latch motion. A pushing or pull ... 
ing motion is preferred over a twisting motion. If design 
constraints dictate that a twisting motion is necessary., 
it shall be in the direction of easiest wrist joint move ... 
ment (adduction). 
(i) Manipulative operations requiring the simultaneous 
use of both of the astronaut's hands in close proximit'% 
shall be limited to the area between the waist and 
shoulders. 
3.2. 7 Experiment test set. - The experiment test set shall 
electrically interface with the suprathermal ion detector experimentu 
3. 2. 7 .. 1 Inte rface requirements... The primary means of inte rcon-
nection between the experiment test set and the suprathermal ion detector experi-
ment will be via the interconnecting cable between the experiment and the data sub-
system. The experiment shall also contain a test connector for use with the 
experiment test set for additional checkout capability. The experime:Llt test set 
shall provide the same electrical signal interface that is specified in paragraph 3.2.2 and, 
its subsecticns to the experiment flight connector .. 
3.2.7.2 Primary power. - The experiment test set sh~ll intercon ... · 
nect to a 60 cps" single phase" 105-125 VAC power source. See Figure Ii. 
3.2.7. 3 Operation... The experiment test set shall provide the 
means of operating and trouble-shooting the experiment to the component level suc"n. 
as a preamplifier" programmer" etc" without the aid of ancillary support equip-
ment. 
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